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Professor Russell L. De Valois 1926–2003On 20 September, 2003, Professor Russell L. De
Valois died from injuries sustained in an automobile
accident ten days earlier. For more than four decades,
Russell De Valois had been a leading ﬁgure in the study
of brain and behavior. With the passing of Russell De
Valois, the vision science community lost a brilliant
scientist, an inspirational colleague, and a dear friend.
Russell De Valois was born in Iowa in 1926, but he
spent most of his early life in India, where his parents
supervised an agricultural missionary station. Russ at-
tended Highclerc School in Kodaikanal, India. At the
time of the accident Russ and his wife Karen were
returning from Fort Collins, Colorado, where they had
attended the 60th reunion of Russ’s high school class.
Russ never lost his love for India; he often treated his
colleagues to spicy curries accompanied by spicy stories
of high school pranks in Kodaikanal. During two of
their sabbaticals, Russ and Karen returned to Kodaik-
anal. It was on one of these that their inﬂuential book
Spatial Vision was conceived and written.
Russell De Valois continued his education at Oberlin
College from which he received an A.B. in Psychology
and an M.A. in Zoology. In 1952 he received a Ph.D. in
Physiological Psychology from the University of Mich-
igan, then spent 1953–54 at Freiburg University (Ger-
many) as a Fulbright Postdoctoral Fellow. Russ’s ﬁrst
faculty appointment at the University of Michigan
(1954–1959) was followed by a professorship in Psy-
chology at Indiana University (1959–1968). From 1968
until the time of his death, he was Professor of Psy-
chology, Vision Sciences, and Neurosciences at the
University of California, Berkeley.
In 1969, Russell De Valois and Karen Kennedy were
married. This was the beginning of a 34-year personal
partnership and intellectual collaboration, a joint ven-doi:10.1016/j.visres.2004.01.010ture that yielded a scientiﬁc impact greater than the sum
of their considerable individual talents.
Russell De Valois was a pioneering and visionary
scientist. Some 30 years prior to the 1990’s ‘‘Decade of
the Brain’’ and the advent of modern cognitive neuro-
science, Russ was among a small cohort who champi-
oned the revolutionary idea that one could establish a
relationship between behavior and electrochemical
events observed in the brain. In his elegant electro-
physiological studies, Russ found that a key to under-
standing visual behavior was ‘listening to what the cells
were telling us’. Russ described his research interests as:
The physiological and anatomical organization
underlying visual perception. In particular, how
wavelength information is analyzed and encoded,
the contribution of wavelength and luminance
information to spatial vision, and how spatial infor-
mation is analyzed and encoded in the visual ner-
vous system.
Russ studied the processes that underlie human visual
perception; his work spanned the biological and
behavioral sciences but also served to blur the borders
separating physiological mechanism and behavior. He
was renowned for his seminal discoveries in spatial
and color vision and his development and application
of a wide range of experimental techniques. Integrat-
ing information from anatomical studies of cortical
structure, electrophysiological recording of neuronal
activity, and psychophysical measures of human and
macaque visual perception, he made major contribu-
tions to our understanding of the mechanisms by
which the human brain transforms images of light into
percepts.
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and early 1960’s, Russ initiated pioneering studies of the
responses of single cells in the primate visual system,
demonstrating and characterizing the early spectrally-
opponent organization underlying the processing of
color information. Attracted to the problem by obser-
vations of the exquisite laminar structure of the maca-
que lateral geniculate nucleus, Russ soon found that a
key to understanding the processing of color lay in
electrophysiological single unit recording. In an elegant
set of experiments, Russ resolved a scientiﬁc controversy
that had its roots in the 19th century work of Young,
Helmholtz, and Hering. His discovery of four types of
chromatically antagonistic neurons in macaque LGN
demonstrated the neural substrate for a second-stage of
color processing related to Hering’s opponent-color
theory. (Earlier Wald and others had shown that the
spectral responses the of three cone pigments provide a
biophysical correlate for ﬁrst-stage trichromacy, the
Young–Helmholtz theory.)
Russ quickly made the connection between the
antagonistic responses he recorded in macaque and
human color vision. In these and companion studies,
Russ and his students made a number of landmark
contributions to the then ﬂedgling discipline of neuro-
science: he developed techniques for eﬀectively isolating
and recording the activity of single thalamic neurons; he
designed psychophysical tests for macaques, which
indicated that humans and Old World monkeys have
similar abilities in simple detection and discrimination
tasks (and thus validated the relevance of the macaque
recording data to human vision); and, most importantly,
he demonstrated that electrophysiological results need
not be merely descriptive but can form the basis for well-
deﬁned, predictive, often quantitative, psychophysical
models. In 1981 Current Contents designated his paper
‘‘Analysis of Response Patterns of LGN Cells’’ a
‘Citation Classic’ as one of the most frequently cited
papers of the preceding twenty years.
In 1968 Russell De Valois joined the faculty of the
University of California, Berkeley. Here his work on
chromatic vision continued, but Russ also initiated
experimental studies of spatial vision. In the next three-
plus decades, Russ made major advances in our under-
standing of how spatial information is transformed and
transmitted in the early stages of the visual system. His
demonstration that neurons in striate cortex respond
selectively to a limited range of spatial frequencies as well
as orientations is a central feature in the most widely
accepted model of early visual processing: at this level,
spatial information is encoded by a quasi-linear, local,
two-dimensional spatial frequency analysis. Russ and his
co-workers went on to show how the responses of striate
neurons to complex stimuli could be understood in termsof their spatial frequency tuning. Using both recording
and newly developed functional anatomic techniques,
they discovered a topographic organization for spatial
frequency in striate cortex, that is, the spatial frequency
response of neighboring neurons varies in a regular
manner. In 1988 Profs. R.L. and K.K. De Valois pub-
lished an inﬂuential book, Spatial Vision, which sum-
marized two decades of work by vision researchers in
applying linear systems analysis to vision.
Russell De Valois was one of the ﬁrst investigators to
study the role of purely chromatic contours in spatial
vision. His 1975 review of the spatial and chromatic
structure of LGN receptive ﬁelds, ‘‘Neural coding of
color’’ (with K.K. De Valois), is a classic in the literature
of this area. In further studies, De Valois addressed
additional issues in spatiochromatic vision, with physio-
logical results often leading to psychophysical predic-
tions, and psychophysical results suggesting physiological
experiments. In the 1990’s Russ also returned to several
perceptual questions that were not satisfactorily ex-
plained by the second-stage opponent mechanisms of the
LGN (e.g., the loci of unique hues). This work, with K.K.
De Valois, led to a new multi-stage model of color vision
(‘‘A multi-stage color model’’, 1993).
Even with a record of 40 years of outstanding
accomplishments behind him, Russ continued to be as
bold and active as ever. Among studies which were in
progress at the time of his death were new data and
models of how directionally selective cortical cells might
be constructed from geniculate inputs; studies that
probed a possible electrophysiological basis for a third-
stage of color processing; and studies of mid-level spatial
processing. At the time of his death, Russ and Karen De
Valois were in the early stages of writing a book to be
called Color Vision, a companion to their earlier book
Spatial Vision.
The outstanding scientiﬁc accomplishments of Rus-
sell De Valois were recognized in the form of many
accolades and honors. Among these were a Fulbright
Fellowship (1953–54), election to the Society of Exper-
imental Psychologists (1968), election to the National
Academy of Sciences (1976), the Distinguished Scientiﬁc
Contribution Award of the American Psychological
Association (1977), election as a Fellow of the American
Association for the Advancement of Science (1977), the
Warren Medal of the Society of Experimental Psychol-
ogists (1979), Faculty Research Lecturer of the Uni-
versity of California, Berkeley (1983), the Tillyer Medal
of the Optical Society of America (1988), William James
Fellow of the American Psychological Society (1991),
and the recipient of the Prentice Medal of the American
Academy of Optometry (2002).
Perhaps the most important honor for Russell De
Valois was the esteem, admiration, and aﬀection felt for
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profound sadness and loss accompanies his premature
death. However, those many of us who have shared his
intellect, his unbridled enthusiasm for scientiﬁc research,
and his personal kindness also feel a sense of gratitude
to have had the good fortune to be colleagues and
friends of Russell De Valois.Selected Publications
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